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Abstract — PT. X was an industrial company that engaged in chicken slaughterhouse and meat processing and 
its derivatives, with a continuous production process that produced a variety of waste ranging from Liquid, 
Solid, and others. Moreover, for the type of liquid waste produced by PT. X, was treated with a Wastewater 
Treatment Plant which was one of the facilities in PT. X. The second stage was to make a comparison between 
Sludge, chicken manure, and rice husk. Furthermore, there was a variation of the ratio: the first 1:1:1 and the 
second 2: 1: 1 where two were the number of sludge. Application of fertilizers was carried out on chili plants. 
From the test results, it showed that there was an increase in productivity between 30% - 42.8% in chili plants. 
Therefore, the cost of fertilizing in one crop of chili with compost processed by Sludge 1PAI ofPT. X was equal 
to Rp. 1,500 per stem in a single planting period. As for the NPK Mutiara fertilizer, the cost incurred for 
fertilizing in a single chili planting period was Rp. 4.050, - per stem of chili plants. While the result of the 
questionnaire towards the attitudes of farmers showed sufficient value, hence, the fertilizer processed by IPAL 
sludge had a good chance to be accepted by the community, especially chili farmers. 
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I. INTRODUCTION 

Industrial estates in Indonesia began to multiply 
and spread in almost all regions. According to data from 
the Ministry of Industry Performance Achievement 
(Kemenperin) 2015 - 2017 showed that in the period of 
2015 - 2017 successfully built and operated three new 
industrial zones on Java Island and seven new industrial 
zones outside of Java and predicted for the next 2 years 
will growing 6 new industrial areas outside Java in 2019. 
With the development of the industrial areas in Indonesia, 
it will surely be followed by the problems that arise from 
these industrial activities. 

The condition of sludge was organic and very 
smelly. If it was left to stand for days, it would result in 
smelly and sour odour and could create a very disturbing 
environment around the factory. The analysis showed that 
the sludge contained organic N, P and Celements, as well 
as Ca, Mg, K, Cu, Mn, Zn and Fe elements which were 
nutrients needed by plants. However, the C / N ratio of 
the sludge produced was low; thus, it needed to be mixed 
with organic material which has a high C content for its 
utilization to the soil. Husk was a by-product of rice 
harvest which had high C levels therefore it could be used 
as a mixture (bulking agent) in the composting process. 


II. LITERATURE REVIEW 

Waste was basically a material that was exeerted 
from human activities or natural processes that have no or 
no economic value. It often had negative economic value 
because the disposal management of it required a 
relatively large cost. Based on the source, waste was 
divided into three: natural waste, domestic waste and 
industrial waste (Murtadho and Said, 1988). Organic 
sludge originateded from primary and secondary settling 
tank The sludge from the primary settling tank, called the 
primary sludge, was a solid precipitate which flown along 
with the wastewater, while the sludge from the secondary 
settling tank, called the secondary sludge, was a residual 
microbial precipitated that was discharged from the 
Wastewater Treatment Plant. The condition where there 
was no oxygen in wastewater, could take place optimally 
at temperatures of 35-500 C with a pH value of 7.0 to 6.0 
that occured during the denitrification process and served 
to convert nitrates into nitrogen gas (Dawson and 
Murphy, 1972). On the other hand, composting was a 
process of decomposition and stabilization of organic 
matter by microorganisms in a controlled environment 
with the final result in the form of humus and compost 
(Simamora and Salundik, 2006). Chili plants (Capsicum 
frutescens L.) was one of the horticultural crops of 
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vegetables which had small fruits with a spicy flavor. 
Chili plants (Capsicum frutescens L.) had several regional 
names, such as (in the area of Java) chili japlak, 
mengkreng, cengis, ceplik, or cempling. 

III. METHOD OF THE STUDY 

Equipment: Mixing materials (containers). Mixer, 
Gloves, Scales, Sieves, Fertilizer containers. 

Materials: Waste sludge (IPAL Sludge), Rice husk. 
Chicken manure 
How to do: 

1. Taking a sludge sample 


Samples (dried sludge) were taken from WWTP at 
PT X 

2. Sludge sample preparation 

The sludge sample was dried on plastic and allowed 
it to dry. Then, crushed and sieved in a 100 mesh 
sieve, then weighed as much as 9 kg. 

Manufacturing the Fertilizer 

1. Preparing tools and materials 

2. Making a ratio of 1: 1: 1 and 2: 1: 1 

3. The process of mixing ingredients 

4. Four weeks of composting process 

5. Compost was ready to use 


IV. DISCUSSION 

The content or characteristics of WWTP sludge by PT. X after conducting the analysis 

Table. 1: Sludge Characteristic of IPAL by PT. X 


Characteristic 

Result 

Explosive 

Not Explosive 

Flammable 

Not Flammable 

Reactive 

Negative 

Corrosive (pH <2.5 orpH >12.5) 

5,58 


Source: Laboratory Analysis 


Table.2.: Sludge Characteristic of IPAL by PT. X compared to Standard Indonesian Compost 


Parameter 

Unit 

Compost Quality Standard 

Initial Sludge 
Concentration 

Minimum 

Maximum 

Water Content 

(%) 

- 

50 

20,41 

Particle Unit 


0,55 

25 

20 

pH 


6,80 

7,49 

7,02 

Nitrogen 

(%) 

0,40 

* 

0,60 

Carbon 

(%) 

9,80 

32 

20,25 

Phosfor (P2O5) 

(%) 

0,10 

- 

1,52 

C/N Rasio 


10 

20 

33,75 

Calium (K2O) 

(%) 

0,20 

* 

1,46 

Arsen 

mg/kg 

* 

13 

<0,002 

Cadnium (Cd) 

mg/kg 

* 

3 

<0,008 

Mercury (Hg) 

rng/kg 

* 

0,8 

<0,002 

Lead (Pb) 

rng/kg 

* 

150 

2,1 

Zinc (Zn) 

rng/kg 

* 

500 

41,36 

Iron (Fe) 

(%) 

* 

2,00 

<0,002 

Manganese (Mn) 

(%) 

* 

0,10 

<0,002 


Source: Laboratory Analysis 

Note: * The value is greater than the maximum unit 
Quality standard according to SNI19-7030-2004 
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Table.3: Sludge Characteristic ofIPAL by PT. X Compared to Sample A dan Sample B 


Parameter 

Unit 

Compost Quality 
Standard 

Consentration 

Minimum 

Maximum 

Sample A 

Sample B 

Water Content 

(%) 

- 

50 

20,15 

7,18 

Particle Unit 


0,55 

25 

20 

15 

pH 


6,80 

7,49 

7,40 

7,08 

Nitrogen 

(%) 

0,40 

* 

1,20 

0,76 

Carbon 

(%) 

9,80 

32 

22,25 

12,51 

Phosfor (P 2 O 5 ) 

(%) 

0,10 

- 

0,71 

0,72 

C/N Rasio 


10 

20 

26,70 

16,42 

Calium (K 2 O) 

(%) 

0,20 

* 

0,51 

0,46 

Arsen 

mg/kg 

* 

13 

< 0,002 

<0,002 

Cadnium (Cd) 

mg/kg 

* 

3 

< 0,008 

<0,008 

Mercury (Hg) 

mg/kg 

* 

0,8 

< 0,002 

<0,002 

Lead (Pb) 

mg/kg 

* 

150 

1,98 

1,5 

Zinc (Zn) 

mg/kg 

* 

500 

40,98 

40,11 

Iron (Fe) 

(%) 

* 

2,00 

< 0,002 

<0,002 

Manganese (Mn) 

(%) 

* 

0,10 

< 0,002 

<0,002 


Source: Laboratory Analysis 

Note: * The value is greater than the maximum unit 
Quality standard according to SNI 19-7030-2004 
Sample A with ratio 1:1:1 
Sample B with ratio 2:1:1 

From these results, it could be seen that compost 
made with a ratio of 1: 1: 1 did not meet the quality 
standards for Indonesian compost, because the value of 
the C/N ratio was still above the applicable quality 
standard. According to Kusumawati, the 2015 ratio of 
high C/N values showed that compost had not been 
decomposed completely or in other words compost was 
not yet ripe. Moreover, high C/N ratio could be caused by 
several factors, one of which was composting time and 
compost made. 

From the results of the laboratory tests, it could be 
concluded that the research would be continued only for 
the variation of the ratio between sludge: chicken manure: 
rice husk 2: 1: 1. Because the laboratory test for 1: 1: 1 
variation could not fulfill the Indonesian compost 
standard according to SNI 19-7030-2004. Thus, even if 
the variation was applied, the results could not be mass 
produced because they did not meet the required 
standards. 

Sludge produced by Compost had a brownish 
black color characteristic and had a slightly soft texture 
due to the mixture of chicken manure which was still wet 
as a mixture in the compost making process. 


Application of composting was conducted when 
the chili plants began to blossom Before that process, the 
treatment of chili plants was only done in the fonn of 
watering plants every day and cleaning the area around 
the plant and not to be disturbed by weeds or pests that 
could interfere with the productivity of chili plants. The 
composting process was done by making a dose of 100 
grams of fertilizer sprinkled on them and buried them 
with the soil. This was because fertilizers did not easily 
evaporate and dissolve in rain water. The use of this 
fertilizer was used only once for 21 days during the 
productivity period of chili. Because the application of 
compost which was too much could disturb the balance of 
nutrients in the soil. (Musnamar, E.I., 2006) 

For testing, it was done by comparing the 
effectiveness of compost fertilizer with the one that had 
been circulating in the market for the type of fertilizer in 
chili plants. In this experiment, compost was compared 
with NPK Mutiara fertilizer. From the test result, it 
showed that there was an increase in productivity between 
30% - 42.8% in chili plants with the treatment of adding 
compost from the results of the utilization of WWTP 
sludge by PT. X. For the results from both types of 
fertilizers could be seen in the table below: 
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Table.4: Results of Chili Plant with Two Types of Fertilizers 


No. 

Planting Area 

Chili Results (Unit) 

Compost Fertilizer 
(IPAL Sludge) 

NPK Mutiara Fertilizer 

1 . 

Area 1 

130 unit 

100 unit 

2. 

Area 2 

150 unit 

105 unit 

3. 

Area 3 

125 unit 

90 unit 


Source: Research result 

Analysis of economic aspects was carried out to determine the difference in costs incurred by farmers using NPK 
Mutiara fertilizer and compost fertilizer from the utilization of WWTP sludge by PT. X, shown in the table below: 

Table.5: Comparison of Planting Costs and Planting Results Between NPK Mutiara and Compost Fertilizer on Chili Plants Per 

Hector of Land 


Fertilizer Type 

Planting Area 

Planting Cost (Rupiah) 

Harvesting Yield 
(Rupiah) 

Deviation Profit 

(Rupiah) 

NPK Mutiara 

Area 1 

Rp. 40.500.000,- 

Rp. 50.000.000,- 

Rp. 9.500.000,- 

Area 2 

Rp. 40.500.000,- 

Rp. 52.500.000,- 

Rp. 12.000.000,- 

Area 3 

Rp. 40.500.000,- 

Rp. 45.000.000,- 

Rp. 4.500.000,- 

Average Cost 

Rp. 40.500.000,- 

Rp. 49.166.700,- 

Rp. 8.666.700,- 

Compost by IPAL 
sludge 

Area 1 

Rp. 21.000.000,- 

Rp. 65.000.000,- 

Rp. 44.000.000,- 

Area 2 

Rp. 21.000.000,- 

Rp. 75.000.000,- 

Rp. 54.000.000,- 

Area 3 

Rp. 21.000.000,- 

Rp. 62.500.000,- 

Rp. 41.500.000,- 

Average Cost 

Rp. 21.000.000,- 

Rp. 67.500.000,- 

Rp. 46.500.000,- 

Deviation of NPK Mutiara 
& Compost Fertilizer 

Rp. 19.500.000,- 

Rp. 18.333.300,- 

Rpi 37.833.300,- 


Source: Research result 


While the results of the questionnaire towards the 
attitudes of farmers showed sufficient value, it meant that 
the fertilizer processed by IPAL sludge had a good chance 
to be accepted by the community in this case chili 
farmers. Unsatisfactory results required additional seed 
inoculation with Rhizobium and phosphobacterin that 
significantly increased nitrogen and potassium levels 
(Dutta and Bandyopadhyay, 2009). 

Application of a combination of bio-phosphate 
and phosphoms chemical fertilizers could be a practical 
and useful method for increasing com yields and reducing 
environmental pollution (Khatoon et al., 2011). The use 
of organic fertilizer of 300 kg / ha was a strategy to 
protect the environment from threats posed by organic 
waste (Arshad et al., 2008). Fertilizers using biogas 
residues provided higher yields than NPK and biogas 
residues which increased soil microbial activity 
(Abubaker et al., 2012). Bio-organic fertilizer which was 
a combination of manure compost with antagonistic 
microorganisms, as well as organic fertilizer was able to 
prevent plants from wilting and susceptible to disease 
(Qiu et al., 2012). 


Field studies were conducted at Egerton 
University with two seasons for comparison. In first 
season, bioslurry fertilizer increased carrot yields 8.8% 
and 23.5% in season 2. Total dissolved solid of plant 
roots was 12.7% higher in season 1 and 13.2% in season 2 
compared to controls, hi conclusion, this study 
recommended 7.8 t/ha of bioslurry fertilizer to improve 
yield and quality of carrots (Jeptoo et al., 2013). Bio 
slurry from the anaerobic process could be used in fish 
ponds to produce plankton to feed fish, and could be 
applied to arable land and fertility fields, while biochar 
from pyrolysis was better used to improve soil on arable 
land (Orskov et al., 2012). 

V. CONCLUSION 

1. From the results of the analysis that had been carried 
out on the WWTP sludge by PT. X, it showed that 
the value for macro N component was 0.60%, P was 
1.52%, K was 20.25%, and C/N ratio was 33.75. 
Whereas the C/N ratio value exceeded the compost 
quality standard according to SNI 19-7030-2004 
which rangef from 10-20. It was caused by the 
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nitrogen value (N) which was too small when 
compared to the carbon value (C). 

2. From the results of the analysis that had been 
conducted on compost produced by WWTP sludge 
by PT. X, it showed that the variation of compost 
with ratio of 2: 1: 1: 1 was the most effective while 
for the ratio of 1: 1: 1 could not meet the quality 
standards for compost, because the C/N ratio value of 
26.70 was still above the quality standard compost 
according to SNI 19-7030-2004 which ranged from 
10 - 20 . 

3. Observing from the study of technical aspects, that 
the highest yield of chilli productivity was in chilli 
plants with additional treatment of compost fertilizer 
from WWTP sludge by PT.X, with an increase of 
between 30% - 42.8% of chili crop yields with the 
addition of NPK Mutiara fertilizer treatment with the 
highest yield of 150 treatments, the addition of 
compost to area 2. 

4. Observing from the economic aspects of the study, it 
showed that for the use of NPK Mutiara fertilizers, 
the average cost of fertilizing per 1 Ha of area was 
Rp. 40,500,000, - and the average yield of Rp. 
49,166,700. As for compost, the average cost of 
fert ilizin g per 1 hectare of land was Rp. 21.00,000 
and the average yield of Rp. 67,500,000. 

5. Observing from the aspects of farmers' perceptions 
on compost produced by WWTP sludge by PT. X, for 
the level of knowledge of farmers about compost was 
in the less category (0-15). Meanwhile, the attitude of 
the farmers regarding compost processed by WWTP 
sludge was in the sufficient category (8-14). 
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